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DETAILED ACTION 

1 . This Office Action is in response to the Amendment after non-final and remarks 
filed on 04/27/2006. Currently, claims 1-5, 8-22, 30-38 are pending. 

Claim Objections 

2. Claims 33 and 38 are objected to because of the following informalities: 

In claim 33, line 3, "additional the" should be changed to -the additional-. 
In claim 38, line 1 1 , "substantially the" should be changed to -the substantially-. 
In claim 1 , lines 6 and 8, and claim 1 1 , lines 2-3 and 8-1 0, "over two" should be 
changed to more -than two-. 

Appropriate correction is required. 

Claim Rejections - 35 (JSC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 30 and 38, are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 



Application/Control Number: 10/775,592 Page 3 

Art Unit: 2878 

In claim 30, lines 1-2, the recited limitation "the total length of the additional bias 
voltage lines are substantially less than the total length of bias voltage lines" is unclear 
and indefinite. It should be stated to which bias voltage lines are the total length of the 
additional bias voltage lines are substantially less than. 

In claim 38, line 13, the recited limitation "the means for substantially reducing 
the resistance of the bias voltage lines" is unclear due to the fact that providing 
additional bias lines inherently reduces resistance due to the additional current paths. 
Further clarification of this limitation is needed. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-2, 4,9-17, 20-22, and 30-38 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Merrill (Publication No. U.S. 2002/0036700 A1). 

Regarding claim 1, Merrill shows in Fig. 8, a photodetecting array (320, i.e., 2 by 
2 portion of array) comprising: a plurality of detecting cells (active pixel sensors, 
paragraph 0047, lines 1-2) laid out in an array on a substrate, comprising rows and 
columns of detecting cells; a plurality of gate lines, wherein eachof the gate lines are 
coupled to a different row of over two detecting cells (324-1 and 324-2, i.e., first and 
second row-select lines, paragraph 0049, lines 1-5); a plurality of data lines, wherein 
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each of the data lines are (326-1 and 326-2, i.e., column out lines) coupled to a different 
column of over two detecting cells (paragraph 0050, lines 1-7); a plurality of bias 
voltage lines (PIX-VCC lines), wherein each of the bias voltage lines are coupled to a 
different row of over two detecting cells (324-1 and 324-2, i.e., row-select lines); and a 
plurality of additional bias voltage lines, wherein each of the additional bias voltage lines 
are coupled to two bias voltage lines in different rows, wherein gate lines and bias 
voltage lines are laid out in a plurality of rows and the data lines and additional bias 
voltage lines are laid out in a plurality of columns (paragraph 0046, lines 3-7, suggests 
that additional pixels could be added to each column or row depending on which size 
required. Therefore a third bias line could be added to accommodate additional pixels in 
either row without altering the structure of the array or departing from the concept of the 
invention). 

Regarding claim 2, Merrill shows in Fig. 3, each of said plurality of detecting cells 
(110, i.e., active pixel cell sensor) comprises a transistor (116, 120,126, 130, 138, 144, 
or 148) and a photodiode (112), and wherein one of said plurality of gate lines is 
coupled to said transistor and one of said plurality of data lines is coupled to said diode 
(paragraph 0028 lines 17-19 and paragraph 0026, lines 6-8). 

Regarding claim 4, Merrill shows in Figs. 3 and 8, that each photodiode (112) in 
said array is segmented from other photodiodes in said array (according to paragraph 
0026 lines 3-4, there is only one photodiode per active pixel sensor). 

Regarding claim 9, Merrill shows in Figs. 3 and 8, that said plurality of bias 
voltage lines and plurality of additional bias voltage lines, together, form a staircase grid 
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of bias voltage lines comprises a first plurality of bias lines (PIX-VCC line to active pixel 
sensor pertaining to row-selects 322-1 and 322-3) which are laid out parallel to and 
proximate to corresponding gate lines (324-1 and 324-2, i.e., row-selects) and a second 
plurality of bias lines (PIX-VCC line to active pixel sensor pertaining to row-selects 322- 
2 and 322-4) which are laid out parallel to and proximate to only a portion of said 
plurality of data lines (portion of column out lines (326-1 and 326-2) leading directly from 
column out terminal of active pixel sensor) said second plurality of bias lines being 
coupled electrically between said first plurality of bias lines. 

Regarding claim 10, Merrill shows in Fig. 3 a capacitive coupling (capacitor (136) 
within each pixel) between said second plurality of bias lines (132, i.e., bias potential 
line) and said plurality of data lines (152, i.e., column out line) is limited substantially to 
said portion (capacitive coupling takes place within active pixel sensor, paragraph 0029, 
lines 1-7 and paragraph 0031, lines 3-4). 

Regarding claim 11, Merrill shows in Figs. 3 and 8, a photodetecting device 
comprising: a first row of over two detecting cells (322-1 and 322-2, i.e., active pixel 
cells), each having a transistor (1 16, 120,126, 130, 138, 144, or 148) and a photodiode 
(112); a second row of over two detecting cells, each having a transistor (116, 120,126, 
130, 138, 144, or 148) and a photodiode (112), said second row being adjacent to and 
parallel with said first row; a first gate line (324-1, row-select) coupled to said first row; a 
second gate line (324-2, row-select) coupled to said second row; a first bias voltage line 
(PIX-VCC line to active pixel sensor pertaining to row-selects 322-1 and 322-2) line out 
parallel with and proximate to said first gate line (324-1, row-select) and coupled to over 
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two detecting cells in said first row (322-1 and 322-2, i.e., active pixel cells); a second 
bias voltage line (PIX-VCC line to active pixel sensor pertaining to row-selects 322-3 
and 322-4) line out parallel with and proximate to said second gate line (324-1 , row- 
select) and coupled to over two detecting cells in said second row (322-3 and 322-4, 
i.e., active pixel cells). 

Regarding claim 12, Merrill shows in Fig. 3, said first and said second bias 
voltage lines provide a reverse bias voltage (132, i.e., bias potential line, paragraph 
0028, lines 5-7) to photodiodes in said first row of detecting cells and in said second row 
of detecting cells. 

Regarding claim 13, Merrill shows in Fig. 8, a third bias voltage line laid out 
parallel with and proximate to a first data line, said third bias voltage line being 
electrically coupled between said first bias voltage line and said second bias voltage line 
(paragraph 0053, lines 3-4). Paragraph 0046, lines 3-7, suggests that additional pixels 
could be added to each column or row depending on which size required. Therefore a 
third bias line could be added to accommodate additional pixels in either row (which 
would more appropriately placed between first and second bias lines) without altering 
the structure of the array or departing from the concept of the invention. 

Regarding claim 14, Merrill shows in Fig. 8, a second data line; a fourth bias 
voltage line laid out parallel with and proximate to said second data line, said fourth bias 
voltage line being electrically coupled to said second bias voltage line and to a fifth bias 
voltage line (paragraph 0053, lines 3-4). Paragraph 0046, lines 3-7, suggests that 
additional pixels could be added to each column or row depending on which size 
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required. Therefore a fourth bias line (coupled to first and fifth bias lines) could be 
added to accommodate additional pixels in either column or row without altering the 
structure of the array or departing from the concept of the invention. 

Regarding claim 15, said first data (326-1, i.e., column out) line and said second 
data line (326-2, i.e., column out) are laid out substantially perpendicular to said first 
gate line (324-1, row-select) and to said second gate line (324-2, row-select) and 
wherein said third bias voltage line is not coupled to said fifth bias voltage line and 
wherein said fourth bias voltage line is not coupled to said first bias voltage line 
(paragraph 0053, lines 3-4). 

Regarding claim 16, Merrill shows in Fig. 8, that said first gate line (324-1, row- 
select) is coupled to transistors in said first row of detecting cells (322-1 and 322-2, i.e., 
active pixel cells) and said second gate line (324-2, row-select) is coupled to transistors 
in said second row of detecting cells (322-3 and 322-4, i.e., active pixel cells). 

Regarding claim 17, Merrill shows in Fig. 3, that each photodiode in said first row 
and in said second row of detecting cells is segmented from other photodiodes. 

Regarding claim 20, Merrill shows in Fig. 8 a photodetecting array (320, i.e., 2 by 
2 portion of array) comprising: a plurality of detecting cells (active pixel sensors, 
paragraph 0047, lines 1-2) laid out in an array on a substrate, wherein said array 
comprises rows and columns of detecting cells, wherein each of the said detecting cells 
comprising a photodiode (112) and a transistor; a plurality of gate lines (324-1 and 324- 
2, i.e., first and second row-select lines, paragraph 0049, lines 1-5) laid out parallel to 
the rows of the array, wherein each of the gate lines are coupled to said rows of over 
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two detecting cells; a plurality of data lines (326-1 and 326-2, i.e., column out lines) laid 
out parallel to the columns of the array, wherein each of the data lines are coupled to 
said columns of detecting cells (paragraph 0050, lines 1-7); a mesh of bias voltage 
lines (PIX-VCC), said mesh comprising first bias lines (PIX-VCC line to active pixel 
sensor pertaining to row-selects 322-2 and 322-4) disposed in a first direction which is 
laid out substantially parallel (324-1, i.e., row-select) to said gate lines and second bias 
(PIX-VCC line to active pixel sensor pertaining to row-selects 322-1 and 322-3) lines 
disposed in a second direction which is laid out substantially perpendicular to said gate 
lines and wherein a total length of said first bias lines exceeds a total length of said 
second bias lines. (See Fig. 8). 

Regarding claim 21, Merrill shows in Fig. 8 that said total length of said first bias 
lines greatly exceeds said total length of said second bias lines by a factor of at least 10 
times, and wherein said first bias lines are proximate to corresponding said gate lines 
(first bias lines comprise a path substantially greater than the second bias lines, see Fig. 
8). 

Regarding claim 22, Merrill shows in Fig. 8 a method for manufacturing a 
photodetecting array, said method comprising: forming a plurality of gate lines; forming 
a plurality of transistor structures laid out in an array, the array comprising rows and 
columns; forming a plurality of data lines (326-1 and 326-2, i.e., column out lines) laid 
out in columns, wherein the data lines are coupled to said transistor structure over the 
transistors; forming a mesh of bias voltage lines (PIX-VCC), said mesh comprising first 
bias (PIX-VCC line to active pixel sensor pertaining to row-selects 322-2 and 322-4) 
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lines disposed in a first direction which is laid out substantially parallel to and proximate 
to said gate lines and second bias (PIX-VCC line to active pixel sensor pertaining to 
row-selects 322-1 and 322-3) lines disposed in a second direction which is laid out 
substantially perpendicular to said gate lines and wherein a total length of said first bias 
lines exceeds a total length of said second bias lines (first bias lines comprise a path 
substantially greater than the second bias lines, see Fig. 8). 

Regarding claim 30, insofar as understood, Merrill shows in Fig. 8 the total length 
of the additional bias voltage lines are substantially less than the total length of bias 
voltage lines. 

Regarding claim 31, Merrill shows in Fig. 3, the transistor is coupled to the gate 
line and the data line, and wherein the photodiode is coupled to the transistor and the 
bias voltage line (paragraph 0028, lines 17-19 and paragraph 0026, lines 6-8). 

Regarding claim 32, Merrill shows in Fig. 8 the bias voltage lines are laid out 
parallel to the gate lines and perpendicular to the data lines. 

Regarding claim 33 and 35, Merrill shows in Fig. 3, the capacitive coupling 
between the bias voltage lines and the data lines are limited substantially to the 
proportional length of the additional bias voltage lines to the length of the bias voltage 
lines (it is inherent that additional bias voltage lines in Merrill particularly of greater 
length would produce additional capacitive coupling); and wherein the additional bias 
voltage lines substantially reduces the resistance of the bias voltage lines (additional 
bias voltage lines in Merrill would provide additional current paths thus reducing 
resistance). 
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Regarding claim 34, the capacitive coupling between the bias voltage lines and 
the data lines are limited substantially to the proportional length of the additional voltage 
lines to the length of the bias voltage lines (it is inherent that additional bias voltage 
lines in Merrill particularly of greater length would produce additional capacitive 
coupling). 

Regarding claim 36-37, Merrill shows in Fig. 3, that the transistor (126) is coupled 
to the gate line and the data line, and wherein the photodiode is coupled to the 
transistor (via, 126 and storage node (114)) and the bias voltage line (132). 

Regarding claim 38, Merrill shows in Fig. 8, a photodetecting array (320, i.e., 2 by 
2 portion of array) comprising: a plurality of detecting cells (active pixel sensors, 
paragraph 0047, lines 1-2) laid out in an array on a substrate, wherein said array 
comprises rows and columns of detecting cells (324-1 and 324-2, i.e., first and second 
row-select lines, paragraph 0049, lines 1-5), wherein each of the said detecting cells 
comprising a photodiode and a transistor; a plurality of gate lines laid out parallel to the 
rows of the array, wherein each of the gate lines (326-1 and 326-2, i.e., column out 
lines) are coupled to said rows of over two detecting cells; a plurality of data lines laid 
out parallel to the columns of the array, wherein each of the data lines are coupled to 
said columns of detecting cells; a mesh of bias voltage lines (PIX-VCC lines), 
comprising additional bias lines and bias lines, having the means for limiting the 
capacitive coupling (136) between the bias voltage lines and the data lines to the 
substantially proportional length of the additional bias voltage lines to the relative length 
of the bias voltage lines (capacitive coupling takes place within active pixel sensor, 
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paragraph 0029, lines 1-7 and paragraph 0031, lines 3-4); and wherein the additional 
bias voltage lines have the means for substantially reducing the resistance of the bias 
voltage lines (the additional current paths in provided in Merrill provides reduced 
resistance). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 3, 5, 8, 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Merrill (Publication No. U.S. 2002/0036700 A1) in view of Applicants Admitted 
Prior Art (in Fig. 1). 

Regarding claims 5 and 18, Merrill discloses the claimed invention as stated 
above. Merrill does not disclose that said photodiode in a cell is disposed above said 
transistor in said cell. Applicant's Admitted Prior Art shows in Fig. 1 that said photodiode 
(99) in a cell is disposed above said transistor (35) in said cell. It would have been 
obvious to one skilled in the art to apply the pixel structure of Applicant's Admitted Prior 
Art to the device of Merrill for the purpose of providing maximum exposure to light to 
improve photodetection. 

Regarding claims 3, 8 and 19, Merrill discloses the claimed invention as 
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stated above. Merrill does not disclose that said photodiode comprises: an n+ layer 
formed over a first passivation layer; an amorphous silicon layer formed over said n+ 
layer; a p+ layer formed over said amorphous silicon layer; and a conductive layer 
formed over said p+ layer. Applicant's Admitted Prior Art shows in Fig. 1 that said 
photodiode comprises: an n+ layer (55) formed over a first passivation layer (40, i.e., 
SiON); an amorphous silicon layer (60, i.e., SiH) formed over said n+ layer (55); a p+ 
layer (65) formed over said amorphous silicon layer (60, i.e., SiH); and a conductive 
layer (70) formed over said p+ layer (65). It would have been obvious to one skilled in 
the art to apply the pixel structure of Applicant's Admitted Prior Art to the device of 
Merrill for the purpose of providing maximum exposure to light to improve 
photodetection. 



Response to Arguments 

9. Applicant's arguments filed 04/27/2006 have been fully considered but they are 
not persuasive. 

In response to applicant's arguments that Merrill fails to disclose or suggest the 
layout of any structure on a substrate and is generally not intended to provide an actual 
physical layout of the structure, the examiner disagrees. The representation of the 
structure of Merrill is shown in Fig. 8. In addition the sensor array (which inherently 
provides the structure in Fig. 8) is disposed on a substrate according to claim 2. 

In response to applicants arguments that Merrill fails to disclose or suggest a 
bias line, which couples, to over two detecting cells in a row, and that Merrill does not 
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disclose a bias line that couples to two rows (324-1 and 324-2, i.e., first and second 
row-select lines), the examiner disagrees. The disclosure for suggesting a bias line, 
which couples, to over two detecting cells in a row is disclosed in paragraph 0049, lines 
1-5. 

In response to applicants arguments that Merrill fails to disclose or suggest that 
the transistor is coupled to the gate lines and the data line, and wherein the photodiode 
is coupled to the transistor and the bias voltage line, the examiner disagrees. Fig. 3 
shows that transistor (126) shares both gate and data lines and the photodiode circuitry 
(112 and voltage barrier 116) is coupled to the gate of transistor (126). 

In response to applicants arguments that AAPA fails to remedy the deficiencies 
of Merrill and in fact teaches away from the invention, and that the AAPA discloses that 
the bias line and the data line are parallel, and therefore would have a high coupling 
capacitance, the examiner disagrees. The AAPA shown in Fig. 1, teaches the limitations 
of claims 3, 5, 8, and 18-19. 

Conclusion 

10. Applicants amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Wyatt whose telephone number is (571)-272- 
5974. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571)-272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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